INSTRUCTION MANUAL 
for 
` MODEL 740F "CUTIE РЕ" 
ALPHA, BETA and GAMMA 
SURVEY METER 


Litho U.S.A. Part No. 740-278 Form: 1825A-2-73 


INSPECTION AND MATERIAL RETURN INSTRUCTIONS 


Instruments should be examined and tested as soon as received by the purchaser. 
Claims for damage, if any, should be filed at once with the carrier. Instruments 
returned to the plant for warranty service, repair, calibration, replacement or 
credit must be aecompanied by VICTOREEN's Return Material Authorization 
Form, Number 9083B-5-70. This form is in the manual sent with the instrument. 
No instrument will be accepted without authorization. 


Material valued at $200.00 ox more and/or weighing more than twenty pounds should 
be shipped prepaid and fully insured by REA Express or other similar means. 


We suggest that any instrument weighing over twenty pounds be wrapped in heavy 
kraft paper and packed in a double corrugated carton or wooden box. Protect the 
instrument on all sides with at least three inches of excelsior or similar padding. 
Mark the case plainly with suitable caution warnings to insure careful handling. 


WARRANTY 


VICTOREEN INSTRUMENT DIVISION of VLN CORPORATION, warrants that 
in the event any defects in material or workmanship should develop within one 
year from date of shipment, the company assumes full responsibility for ser- 
vicing equipment of its manufacture without charge. ® 


Careful design and workmanship along with quality аззигапсе control steps have 
gone into the manufacture of this instrument. 


The calibration of this instrument was correct within specified limits when the 
instrument left our factory. VICTOREEN cannot be responsible for injury or 
damage resulting from improper use as well as faults or calibration errors 
which develop subsequent to our shipment of the instrument. 


И VICTOREEN determines that a fault has been caused by misuse, abnormal 
operating conditions or repairs by unauthorized personnel during the warranty 
period, repairs will be billed at normal rates. VICTOREEN reserves the right 
to perform warranty service in its own factory, or authorized repair station, 
or at the customer's installation. 


VICTOREEN shall not be held liable for damages or delays caused by defects 
beyond making repairs or furnishing replacement parts, nor shall VCTOREEN 
be liable for any defective material replaced without its consent during the 
period of this warranty. 


This warranty specifically excludes the following items which are covered by 
theoriginal manufacturer's warranty; photomultiplier and other electron tubes, 
Geiger and proportional counters, crystal and other solid state detectors, 
batteries, and major ancillary items cf instrument systems. 
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View of VICTOREEN Model 740F "Cutie Pie" Showing Operating Controls 


_ SECTION I 
GENERAL DESCRIPTION 


1-1. PURPOSE. 


The Model 740F is a portable, gun-shaped, ionization chamber survey meter used 
for measuring radiation from radioisotopes, X-ray generators and nuclear reactors, 
over a range of four decades. It is light-weight and has a uniform response toa 
wide range of photon energies. 


1-2. SPECIFICATIONS. 


WEIGHT: 3-3/4 pounds. 

EXPOSURE RATE: A basic range of 0-25 mR/hr and multipliers of X1, X10, X100 
and X1000. 

BATTERY COMPLEMENT: Four Eveready #412 batteries, 22-1/2 volts. 

BATTERY LIFE: At 709F, four hours/day - 200 hours, twenty-four hours/day - 
150 hours. 

ENERGY DEPENDENCE: Alpha, greater than 2.5 meV (threshold). Beta particles 
greater than 40keV. Gamma particles and X-ray, 7 keV to 2meV, +10%. 

ACCURACY: (Worst case) Less than #10% exclusive of energy dependence. 

TEMPERATURE RANGE: Operating; -209 to 41209 F (-309 to 4509 C) excluding 
batteries. 

HUMIDITY: Less than #10% from 0-90% relative humidity over 24 hours. 

DETECTOR: .00025 inch thick mylar window. Volume, 580 сс. 2-7/8 inch diameter, 
5-1/2 inches long. . 


SECTION II 
OPERATION 


2-1. OPERATION. 
The 740F has two external controls; one for zeroing and the range switch. 
A. Zero Adjustment. 


To zero the meter prior to use, it is only necessary to place the Range Switch 
in the "ZERO" position and adjust the Zero Control. Normally the instrument will 
need to be zeroed after an initial operating period of about 15 minutes. This is the 
result of the battery voltage dropping down due to a surface charge effect. 


B. Range Selector. 


After zeroing, place the Range Switch in any desired range to conveniently monitor 


radiation. Read the meter and multiply by the appropriate factor. As an example, 
the meter reads 15, the Range Switch is in the X10 position and the radiation level 
is 15 mR/hr x 10 = 150 mR/hr. e 


2-2. BATTERY CHECK. 


The "ВАТ. " position of the Range Switch is used to check the battery (BT1) that 
supplies power to the electrometer. In this position, the meter indicates battery 
voltage and will read within the arc (the arc is between 16 and 25) if the battery 
voltage is 16.5 volts or higher. This reading is independent of zeroing. 


2-3. ION CHAMBER. 


The ion chamber is a right cylinder, 2-7/8 inches in diameter and 5-1/2 inches 
long with ап effective volume of 580 сс. The .00025 inch mylar window 
may be uncovered by removing the protective end-cap to measure low energy radiation. 
The internal surface of the phenolic chamber is coated with a conductive material. 
Phenolic is used because it is strong, light-weight and its absorption characteristics 
tend to yield a flat energy response. The center electrode, for similar reasons, is 
a dagged soda straw insulated by teflon and surrounded by a guard ring to eliminate 
leakage currents from the chamber wall to the center electrode. 


The simplified schematic in Figure 1 shows the path of the ionization current through 

the Hi-Meg resistor. The voltage drop across the Hi-Meg is approximately 0.45 

volts for fullscale indication. 'The electrometer uses a bridge circuit to establish 

proper biasing. СВ1 is used to prevent an equivalent input signal due to the battery 

voltage dropping with operating time. This lessens the need to re-zero the instrument. Ф 


SECTION Ш 
THEORY OF OPERATION 


3-1. GENERAL. 


The "Cutie Pie" is an ionization chamber coupled to an electrometer voltmeter, the 
ionization output current is shunted by switch selectable Hi-Meg resistor, which 
thereby measures the ionization current which is proportional to the average radia- 
tion exposure rate at the chamber. 


The source follower equivalent circuit of Figure 2 shows the relationship between 
input voltage and meter current. 


Figure 5 is a complete schematic showing the zero control, ranging and battery check. 


3-2. BATTERY REPLACEMENT. 


Figure 5 shows that only one (1) of the batteries is actually metered in the "ВАТ." 
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Figure 1. Simplified Schematic Circuit Diagram 
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Figure 2. Source Follower Equivalent Circuit 


position of the Range Switch. The cut-off point of the battery is 16.5 volts, The three 
batteries which serve only to provide chamber voltage should also be greater than 16.5 
volts. These batteries, however, have virtually no current drain, so thay have shelf 
life while BT1 has an operating life of about 200 hours. 


Each battery may be checked by placing it into the BT1 position, (BT1 has leads brought 
out at both ends of the battery) and placing the Range Switch in "ВАТ." position. If 
after operating the instrument and BT1 is found to be marginally "dead", the batteries 
may be interchanged for temporary operation until a replacement is secured. 


The instrument is normally shipped with the batteries installed. To replace worn 
batteries, remove four phillips-head screws holding the handle to the case. The 

battery pack may then be slipped out of the handle for easy access. The battery 

pack harness has a polarized connector on it so that its battery pack may be disconnected 
from the instrument if desired. If the instrument is to be stored for more than one week 
remove the batteries from the battery pack to prevent corrosion damage. 


SECTION IV 
TROUBLE SHOOTING 


4-1, ELECTROMETER, 


To verify that the electrometer portion of the circuit is working, place the Range 
Switch in the "ZERO" position, measure the voltage across R4 (36K) with a 20 KQ/volt 
voltmeter and rotate the Zero Control while noting the voltage. This verifies the 
voltage follower action of the MOS FET. 


The voltage across R6 (30K) should be between 6.5 and 11 volts, with the exact voltage 
being mainly a function of the battery voltage. 


4-2. CHAMBER VOLTAGE. 


If the voltmeter portion of the circuit is found to be working properly but the unit 
does not respond properly to radiation, then the chamber voltage should be checked. 
The voltage from the instrument case to the guard box inside, should be 60 to 80 
volts depending upon the condition of the batteries. 


4-3. LEAKAGE. 


Lastly, there may be a current leakage path that manifests itself as a shifting zero 
when the Range Switch is switched from "ZERO" to "X1" (the highest value Hi-Meg 
resistor is used in this position). The other problem closely related, is a lack of 
sensitivity caused by a reduced effective value of one of the Hi-Megs. A few finger- 
prints or accumulated dust and humid conditions, on the glass resistors may 
severly reduce their resistance. Both of these problems are relatively unlikely 


because the "Cutie Pie" is dust tight. The high impedance circuitry inside the guard 
box may be cleaned with reagent alcohol and a clean (preferably new) camel hair brush, 
or a spray can of virgin freon. Let the solvent drip away and evaporate by itself. 

The batteries should be removed before cleansing. 


The teflon insulator around the center electrode inside the chamber may also need 
cleaning. The chamber may be removed by first placing the Range Switch in "OFF" 
and then removing three equally spaced phillips screws around the base of the 
chamber. Placing the Range Switch in the "OFF" position protects the gate of the 
MOS FET from possible blow-out due to static electricity. A Q-tip dipped in reagent 
alcohol or virgin freon spray works best. 


After cleaning high impedance areas and reassembling the instrument, erratic 
operation may result. This would be due to moisture condensing on glass as a 
result of the cooling effect of the solvents. The instrument should return to normal 
in 15 minutes or so, the exact length of time largely depending on the ambient 
relative humidity. 
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Figure 3, Energy Response Curve 


TROUBLE SHOOTING CHART 


Trouble 


INSTRUMENT READING: 


No Reading 
Dead Batteries 


Defective Mos-Fet 

Poor Switch Contaets 

Corroded Battery Contacts 

Meter Damaged 

Calibration Control Improperly 
Set 

Chamber Damaged 

Input Circuit Shorted 

Open Connection 

In "Batt. Check" Position 


Corrective Measures | 


Replace batteries. 

Replace with new 3N163. 

Clean and correct defective contacts. 

Inspect and clean battery contacts. 

Replace meter. 

Turn calibration control clockwise and check 
instrument with radiation source. 

Replace chamber. 

Inspect and correct faulty part. 

Inspect all solder joints and circuit wiring. 

Check resistors R4 and R5 with ohmmeter and 
replace, if necessary. 


Low Reading 
Low Batteries 


Input Circuit Partially Shorted 


Calibration Control Improperly 
Set 


Replace batteries. 

Clean "Hi-Meg"'' resistors and teflon wafer of 
Selector switch. Inspect and correct faulty part. 

Turn calibration control clockwise and check 
instrument with radiation source. 


High Reading 
Calibration Control Improperly 


Set 


Open 


Re-adjust calibration control. 


Calibration Adjust Potentiometer| Replace calibration adjust potentiometer 


METER WILL NOT ZERO: 
Positive (Above Zero) 


Low Batteries 

Defective Mos- Fet 

Open Resistor, R1, R2, R3 or R8 
Meter Damaged 


Replace batteries. 

Replace with new 3N163. 

Check resistor with an ohmmeter and replace if bad. 
Replace meter. 


Negative (Below Zero) 
Low Batteries 
Defective Mos-Fet 
Poor Switch Contacts 
Meter Damaged 


Replace batteries. 

Replace with new 3N163. 

Inspect and correct defective contacts. 
Replace meter. 


INSTRUMENT DRIFT: 


Meter Shows Excessive Amount 
of Drift 


Turn selector switch to zero position and observe 
meter stability. Check batteries BT1 and BT2. 
Replace if necessary. 


Figure4, Battery Replacement 


SECTION V 
LIST OF REPLACEABLE PARTS 


Symbol Ë 
| Desig. | Part No. Description Qty. e 
А1 740-275 Battery Box Assembly 1 
BT1,2,3,4| 16-7 Battery: 22.5V 4 
M1 740-130 Meter 1 
R1, R6 185-136 Resistor: 30K; 1/2W; 5% 2 
R2 185-20 Resistor: 100K; 1/2W; 5% 1 
R3 185-155 Resistor: 130K; 1/2W; 5% 1 
R4 185-397 Resistor: 36K; 1/2W; 5% 1 
R5 185-816 Resistor: 620K; 1/2W; 5% 1 
R7 185-714 Resistor: 15K; 1/2W; 5% 1 
R8 ` 22-338 Potentiometer: 100K; 2W 1 
R9 185-2471 Resistor: 4 x 108; 1/2W; 5% 1 
R10 185-1159 Resistor: 4 x 109; 1/2W; 5% 1 
R11 185-1160 Resistor: 4 x 1010; 1/2W; 5% 1 
R12 185-1133 Resistor: 4 x 1011; 1/2w; 5% 1 
R13, 14, 
15,16 22-356 Potentiometer: 10K; 2W 4 
S1A,B,C | 740-270 Switch 1 
CRL 52-178 Diode: IN5232B 1 
Q1 23-138 MOS FET: 3N163 1 
740-267 Chamber Window Cover 1 
740-25 Chamber Window Frame Assembly 1 ə 
740-141 Chamber Housing 1 
9-3 Knob (Zero) 1 
9-9 Knob (Range Selector 1 
u 49-8 Plug Button 1 
j 


R9, 4x108 
R10,4X10? 


All Resistors 1/2 Watt, 5% Unless ( 


Figure 5, Schematic C 


1N5232B R7 


)therwise Specified. 


ircuit Diagram * 09510 


VICTOREEN MATERIAL RETURN FORM 
(To be used when return of material has been authorized by VICTOREEN) 


One copy of this form must accompany all material returned for any reason. 


Forward second copy directly to person authorizing return. 


Name of Sender 

Company or Affiliation. 

Street 

City Zone _ State — 


Customer Order Number E =. cu 
Victoreen Packing Slip Number or Invoice Number 

Date Purchased 

Model or Type Number — | | _ Serial Number 


Reason for Return 


Return Authorized by 


Victoreen Sales Department 


REMARKS: 


VICTOREEN INSTRUMENT DIV. of VIN Г 
10101 WOODLAND AVENUE › CLEVELAND, OHIO 44104 
EUROPE: ARNDALE HOUSE, THE PRECINCT: EGHAM, SURREY, ENGLAND «TEL: EGHAM 4887 


9083B—5—70LN 


